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 INTRODUCTION
The duration of pregnancy is the main neona-
tal health predictor and is usually reported in completed 
weeks1. The calculation of weeks of pregnancy is done 
by several methods, the most common being the onset of 
the last menstrual period (LMP) or by ultrasonography 
(USG).
WHO defi nes preterm birth as babies born alive 
before 37 completed weeks of pregnancy. The period be-
tween 34 weeks and 36 6/7 is referred to as late preterm2-4. 
The ideal period for birth is classically defi ned as being 
between 37 weeks and 41 6/7. However, in the last decade, 
an international consensus emerged, fi nding this defi nition 
inadequate, since it was established based on the under-
standing that the perinatal outcomes of this group would 
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be uniform, when in fact, this supposed uniformity does 
not exist1,5,6. 
Nowadays, it is known that babies born between 39 
weeks and 41 6/7 have better outcomes when compared 
with those born between full 37 weeks and 38 6/7. These 
latter have signifi cantly higher risk of medical compli-
cations during hospitalization and during the fi rst weeks 
postpartum, including respiratory distress syndrome, me-
chanical ventilation, more admissions in intensive care 
unit and higher mortality2,6. Thus, babies born between 
37 and 38 weeks and 6/7 are more similar to babies born 
preterm late.
In response to this problem, and using the best 
evidence base, the American College of Obstetricians and 
Gynecologists (ACOG) now recommends a new classi-
fi cation of the gestational age: early term (37 0/7 weeks 
Abstract
Introduction: Gestational age (GA) at birth is the main predictor of newborn health, and spontaneous 
birth occurs around 40 weeks. In Brazil there is a populational reduction of the GA (left shift), presently 
around 39 weeks.
Objective: To analyze the left shift of gestational age (LDGA) in São Paulo City (SP) and in Southeast-
ern Brazil, and associated factors.
Methods: Epidemiological descriptive study of LDGA in SP (data from Live birth information system, 
SINASC) and in Southeastern Brazil (data from “Birth in Brazil Survey”). Differences in GA were esti-
mated, by type of birth (vaginal or cesarean) and payment source (public or private), using GA distribu-
tion curves in weeks.
Results: In SP, the peak of the curve for GA for vaginal births was 39 weeks, while for cesarean was 38 
weeks. Most vaginal births were full term (39-406/7) while most cesarean were early term (37-386/7). In the 
private sector, there were more caesarean sections and lower GA at birth, with more preterm newborns 
and 60.4% being born early term, while in the public sector, 58.7% of births were full term, and a much 
higher proportion reaching 40 weeks.
Conclusions: Babies born by cesarean and in the private sector lost one additional gestational week. 
There was an inversion in the expected disparity, with well-off women achieving poorer outcomes com-
pared to the disadvantaged mothers. The use of continuous variables to estimate the IG (in days or 
weeks of pregnancy lost) can contribute to a better understanding of the Brazilian perinatal paradox.
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through 38 6/7 weeks), full term (39 0/7 weeks through 40 
6/7 weeks), late term (41 0/7 weeks through 41 6/7 weeks) 
and postterm (42 0/7 weeks and beyond)5. 
Evaluating the gestational age (GA) using the tra-
ditional binary factor (term versus preterm) can mask the 
continuous effect of using GA as a predictor of morbidity 
and mortality within each period. Several studies have fo-
cused on those born in earlier ages, but the monitoring of 
GA distribution trends can contribute to assess its conse-
quences in the short, medium and long term1,7. 
In Brazil, as in some other countries, there has been 
a reduction in gestational age at birth throughout recent 
decades, featuring a left shift of gestational age (LSGA). 
Every year, babies are increasingly being born in late pre-
term and early term when compared with the previous 
years. This phenomenon affects all age, income and edu-
cation groups, although in Brazil it is more pronounced 
among more educated women which have higher income, 
is more frequent in private sector users, where the practice 
of elective caesarean section is the rule8,9.
In general, richer people tend to have better health 
outcomes, and this disparity has been addressed mainly 
through the universalization of health services, seeking 
to promote health equity. However, the LSGA among the 
richest is a recent phenomenon and is an “inversion of the 
expected disparity,” i.e. it is expected that pregnant women 
in more favorable socio-economic conditions have better 
outcomes, and not the opposite, as is happening nowadays8. 
There is international recognition that not only the caesar-
ean section (CS), as well as the labour induction, increase 
the occurrence of Preterm and Early term delivery, with a 
decrease of Full term and Late term birth7.  But little infor-
mation on this intervention is available, especially because 
of the diffi culty in separating those cases of inductions of 
those where oxytocin or other drugs are used for augment-
ing labor, a widespread and poorly reported practice9.
The hormonal processes that preceed the term de-
livery help to prepare the immune, respiratory and gas-
trointestinal fetal sectors, and to protect fetal brain of the 
stress of childbirth, providing mothers a more effi cient 
labor, and protection against bleeding. Scheduled birth 
(via labour induction or elective cesarean) impairs this 
process10. Anticipating birth can increase vulnerability to 
hypoxia and to fetal distress during induction. Cesarean 
section performed before the spontaneous term inhibits 
the increase of catecholamines in newborns, and may be 
an explanation to the increased breathing diffi culty and to 
the differences in brain maturity of these babies11. 
One of the important priorities for assistance should 
be to promote the birth of babies that are physiologically 
mature and capable of a spontaneous and successful fetal-
neonatal transition12. 
The objective of this research to analyze the left 
shift of gestational age (LDGA) in São Paulo City (SP) 
and in Southeastern Brazil, and associated factors.
 METHODS
It is an epidemiological descriptive study of the 
curves GA at birth, by type of delivery and type of fund-
ing, in 2012, in São Paulo City (MSP) and in Southeastern 
Brazil. For this purpose, it was used the SINASC data for 
MSP and Brazil´s Southeast data for National Survey on 
Labour and Delivery - “Born in Brazil” (NNB). SINASC 
is a Brazilian database where is gathered epidemiological 
information regarding births.
For MSP, it was used the “Live Birth Declara-
tions” (LBD) information obtained in SINASC data-
base, provided by the Municipal Health Department 
for 2012, amounting 199,785 births. “Live Birth Dec-
larations”, in portuguese, Declaração de Nascido Vivo 
(DNV) is an official formulary filled in to every baby 
who is born alive.
Curves were built using data for GA (in weeks), 
based on the new classifi cation proposed by the ACOG 
(5), for those who were born by normal birth and cesarean 
section, and type of fi nancing. It was considered as “pub-
lic” those hospitals fully paid by the Brazilian SUS (SUS, 
the initial for “Sistema Único de Saúde” is the Brazilian 
unifi ed public health sector), and also those philanthropic 
health institutions serving SUS users, and “private”, those 
hospitals whose funding was entirely private as well as 
those paid by insurance.
For the Southeast, we used data of all births studied 
by NNB during 2011-12, after complex sample weight-
ing, with a total of 10,248 births. The infants’ data were 
retrieved through interviews with their mothers and from 
the information collected from hospital records. In this 
research were included living newborns (any weight) or 
stillbirths weighing > 500g and / or GA > 22 weeks. Moth-
ers unable to respond interview (i.e., severe mental disor-
der, not being a Portuguese speaker or deaf women), as 
well as legal abortion cases, were excluded.
For GA was used an algorithm developed to 
define the GA based on several variables available in 
NNB Survey, in order to create uniformity in the stud-
ies using this database. This algorithm comprises the 
following variables: GA estimated by LMP reported by 
the mother; GA at birth reported by the mother; GA 
estimated by the LMP documented in the mother’s 
medical record; GA estimated by LMP reported in the 
medical record at the time of admission; GA estimated 
by USG reported in the medical record at the time of 
admission; IG estimated by the USG reported on ante-
natal record card13. 
For the variable “source of funding”, we consid-
ered the funding for the cost of delivery care, irrespective 
of where such assistance eventually occurred. Thus, it was 
possible to differentiate births funded by SUS, by health 
insurance or paid directly by the women in philanthropy 
or mixed hospitals.
The NNB was coordinated by the “Sergio 
Arouca” National School of Public Health (ENSP/
FIOCRUZ) in partnership with several Brazilian insti-
tutions. Further details on the sampling process, data 
collection or other information about NNB are avail-
able in Leal et al.14, Vasconcellos et al.15 and Pereira et 
al.13. Ethical aproval for the NNB Survey was granted 
by the Fiocruz Ethical Committee and all women who 
agreed in taking part of the survey signed an informed 
consent. Data from the SINASC database are ethically 
protected and publicly avaliable.
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 RESULTS
Figures 1 and 2 show the births on city of São Pau-
lo (2012) for a total of 199,785 births, 42.3% (84 459) by 
vaginal delivery and 57.7% (115 326) by cesarean section.
The peak of the distribution curve of GA for those 
born by cesarean are at 38 weeks, whereas for those born 
by vaginal delivery is 39 weeks, with a left shift among 
those born by cesarean section (Figure 1). Most vaginal 
births occurred in the full term, while most cesareans oc-
curred in the early term.
With regard to vaginal births, 14.4% (12 152) were 
funded by private sector, while 85.6% (72,307) had pub-
lic funding, and for cesarean sections, the private sector 
funded 59.8% (68,979) and the public 40.2% (43,347).
Figure 2 shows that the peak of the GA for those 
born by cesarean section in the private sector occurred in 
38 weeks (35%), with a large proportion of births before 
38 weeks. In the public sector, these were less frequent and 
its peak was at full term, with 28% of births at 39 weeks 
and 22% at 40 weeks. This demonstrates a remarkable left 
shift in births by caesarean section in private sector.
Figure 1: Gestational age at birth, distribution curves by type of birth in São Paulo, Brazil, 2012 (SINASC)
Figure 2: Gestational age at birth, distribution curves by type of birth and funds source in São Paulo, Brazil, 
2012
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In the private sector, vaginal births were less fre-
quent and occurred between 38 and 39 weeks. In the 
public sector, these show a peak at full term, with a con-
centration in 39 and 40 weeks. The mean GA (weeks) in 
Southeastern Brazil with data from the NNB was 38.36, in 
the early term period. Full term period birth were 45.7%.
However, those born in the private sector had a low-
er GA at birth, and 59.4% were born in preterm and early 
term periods. In the public sector, 41.2% were born in pre-
term and early term, and 59,8% of births took place after 39 
weeks of gestation. (Table 1). Observing the division be-
tween the types of birth in the private sector, we can see that 
this shift occurs mainly when there was a cesarean, since 
62.2% of them occurred in preterm or early term.
Figures 3 and 4 express graphically the GA at birth 
for infants in Southeast Brazil in the NNB data. When an-
alyzing the GA distribution curve in Figure 3, the peak of 
the curve births in the private sector is in early term, while 
in the public sector, the peak of the curve is at full term. 
When separating the curves by type of birth (Figure 4), it 
is noted that those born by vaginal delivery with private 
funding has peak at 39 weeks, and only births by caesar-
Figure 3: Gestational age at birth, distribution curves by funding source in Southeastern Brazil, 2011-12 (NNB)
Figure 4: Gestational age at birth, distribution curves by funding source and type of birth in Southeastern 
Brazil, 2011-12 (NNB)
ean section with private funding have peak at 38 weeks. 
Higher proportions of newborns are found at 37 weeks 
in private sector, and a much higher proportion of babies 
born at 40 weeks of gestation in the public sector.
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 DISCUSSION
Over the past 30 years, since the meeting of WHO 
experts who drafted the “Fortaleza consensus” in 1985, 
the international community has considered that the ideal 
rate of cesarean section should be between 10-15%, since 
rates below or above these would be associated with poor-
er outcomes for mothers and babies. In 2015, an extensive 
review of the topic reaffi rmed these rates for the general 
population, although this rate could be higher or lower, 
depending on the needs of mothers and babies in particu-
lar cases16. 
This updated recommendation brings attention to 
the fact that when performed with real clinical indica-
tion cesareans can effectively reduce maternal and peri-
natal mortality and morbidity, and should be available to 
all women who need it. However, for women or babies 
who do not need it, there is no evidence of any benefi t, 
and there is strong evidence of potential harm, with in-
creased maternal and neonatal morbidity and mortality in 
the short and long term alike16. Elective caesareans also 
have increased risk of puerperal fever due to infections 
in surgical wounds, as well as greater diffi culties in the 
care of the newborn. For these reasons the option of a cae-
sarean section should be well justifi ed and women should 
be informed properly about the risks associated with this 
surgical procedure17. 
For newborns, it is associated with higher rates of 
preterm births, respiratory problems, hospital readmis-
sions in neonatal intensive care unit and diffi culties with 
breastfeeding. These risks can be even higher depending 
on the GA at birth. For example, the risk of serious respi-
ratory morbidity is almost four times higher in neonates 
born at 37 weeks of GA, three times higher in newborns 
at 38 weeks and two times higher in newborns with 39 
weeks18. 
In the long-term, infants born via caesarean sec-
tion have a higher risk of developing autoimmune dis-
eases such as asthma, allergies, type 1 diabetes and celiac 
disease. Research has also indicated that there is a strong 
association between cesarean section and factors such as 
overweight or obesity19,20. Moreover, it has been shown 
that children born preterm also have a signifi cantly lower 
performance in motor development, cognition and social-
ization compared to children without risk conditions iden-
tifi ed at birth21. 
However, these risks are not informed to pregnant 
women. On the contrary, during the interaction with the 
doctor during antenatal care there is an overestimation of 
Table 1: Gestational age classifi cation of births by type of birth stratifi ed by funding source, Southeastern 
Brazil, 2011-12 (NNB)
classifi cation  Public   Private Vaginal Birth Cesarean section Total Vaginal Birth Cesarean section Total
preterm 431 (9,6%) 414 (12,2%) 845 (10,7%) 40 (11,0%) 218 (11,0%) 258 (11,0%)
Early term 1312 (29,2%) 1088 (32,1%) 2400 (30,5%) 121 (33,2%) 1011 (51,2%) 1132 (48,4%)
Full term 2288 (50 ,9%) 1498 (44,0%) 3786 (48,0%) 187 (51,2%) 708 (35,9%) 895 (38,3%)
Late term 363 (8,1%) 295 (8,7%) 658 (8,4%) 7 (1,9%) 21 (1,1%) 28 (1,2%)
Postterm 100 (2,2%) 91 (2,7%) 191 (2,4%) 10 (2,7%) 15 (0,8%) 25 (1,1%)
total 4494 (100,0%) 3386 (100,0%) 7880 (100,0%) 365 (100,0%) 1973 (100,0%) 2338 (100,0%)
the vaginal birth risks or for continue of pregnancy to be-
yond 38 weeks. These risks are often designed for the baby, 
who could “get distressed” if a caesarean section was not 
performed immediately. Thus, mainly because of the threat 
to the baby’s safety, women are led to believe that cesarean 
section is safer for herself and for her baby, and to interrupt 
a pregnancy without clinical indication before 39 weeks is 
safer than wait for the full-term period22,23. 
To overcome the present situation of stagnation in 
maternal and perinatal health indicators, particularly on 
the early neonatal component and the increase in preterm 
births, the main challenge in Brazil is changing the in-
stitutional culture toward an evidence based care, guided 
by human rights, sexual and reproductive health rights for 
woman9. 
The current  is the high medicalization and unregu-
lated use of potentially harmful interventions in vaginal 
delivery and abuse of cesarean sections, may be canceling 
some positive effect on the health of mothers and babies, 
that was achieved by other benefi cial interventions, such 
as universal pregnancy and childbirth care, high immuni-
zation coverage, and improvement of living conditions, 
maternal education and income24. 
The LSGA observed in this study has also been ob-
served in other studies in Brazil, as indicated by the results 
of the cohorts developed in the city of Pelotas, Brazil. The 
prevalence of preterm births increased from 6.2% in 1982 
to over 15% in 2004, and births at 37 weeks also increased 
from 7.1% in 1982 to 11.4% in 2004. Although the causes 
for this increase in preterm births are not clear, it is pos-
sible that the early termination of pregnancies have an 
important role, considering that the cesarean rate doubled 
between 1982 and 200425. 
According to the results of these cohorts the rela-
tive risk of neonatal death presented before 34 weeks was 
more than 30 times higher when compared to the group 
between 39 and 41 complete weeks. Using the same com-
parison group, babies born between 34 and 36 weeks had 
a relative risk 3.4 times higher, those born at 37 weeks had 
an almost three times higher rick and Post-term babies a 
double the risk25. 
Preterm newborns, as well as those born at 37 
weeks of pregnancy also had a higher risk of infant mor-
tality. All preterm infants, including those born between 
34 and 36 weeks were more likely to underweight at 12 
months of age, as well as those born at 37 weeks GA. This 
corroborates the fi ndings of international studies indicat-
ing that 37 weeks NB have more similar characteristics to 
preterm babies than those born full-term25. 
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Preliminary data from the Pelotas cohort (2015) 
have indicated that although women have improved so-
cioeconomic status and have greater access to health ser-
vices, the situation of newborns did not follow the same 
pattern of improvement. The low birth weight was 5% 
among the richest, and increased to 12%, and prematu-
rity overall increased from 6% to 20% in 2015. Cesarean 
sections increased from 27% to 63% and infant mortal-
ity fell from 36 per thousand to less than 15 per thousand 
showing that “services save more babies, but they are born 
worse than 30 years ago”*.
Recent studies indicate that some aspects of the 
historical trend of inequality - the richest women have bet-
ter neonatal outcomes - are being inverted. From 1995 to 
2007, higher rates of low birth weight in Brazil are found 
in developed regions26. This is an “inversion of the ex-
pected disparity.” The poorer results (more prematurity, 
lower birth weight) require more technology to compen-
sate them, and most neonatal intensive care units are con-
centrated in richer areas27. 
The stabilization of neonatal mortality rates in the 
last decade when a fall was expected possibly has to due 
to an excess of interventions during pregnancy and child-
birth24. The abuse of interventions in childbirth has little 
regulation in both sectors, and adverse events are not re-
ported or inquired systematically.
The promotion, support and protection of hormonal 
processes of spontaneous labor, delivery and postpartum 
is important for all women and newborns. Health profes-
sionals play a critical role in the preservation of physi-
ological processes, using interventions only when it is re-
ally needed, knowing that such interventions can involve 
potential harm for the mothers, babies or both11. 
As limitations of this study, in the case of the Birth 
in Brazil Survey, as any cross-sectional design, informa-
tion on exposures and outcomes were collected simultane-
ously, making it impossible to establish a causal relation-
ship. In the SINASC (universal livebirth database) data 
do not distinguish between women assisted in a mixed or 
philanthropic (private) hospital who had public fi nanc-
ing, and those assisted with private funding in these hos-
pitals. The decision was to include all women as public 
funded, regardless of the hospital status. However, the 
NNB data does allow this distinction, so that women as-
sisted in mixed or philanthropic hospitals were considered 
separately, depending on the individuals public or private 
funding for childbirth care.
Among the strengths of the study, we highlight the 
fact that the MSP birth data (SINASC) are population-
based, and that the NNB have a complex and representa-
tive sample of the most populous region of the country, 
where the City of São Paulo is included, ensuring greater 
robustness for the fi ndings, and for the same period (2011-
2012). The fact that these data converge to the same fi nd-
ings in the two databases, reinforces the robustness of the 
analysis.
Final considerations and recommendations for 
public policy-making
Although the LSGA and cesarean section have in-
creased across the population, in Brazil both the reduction 
of GA and caesarean sections are more associated with the 
private sector users with higher education and income, un-
like other countries, where they are characteristics of most 
socially vulnerable women. Babies of the richest women 
have a shorter G I at least a week compared to the whole 
population in Brazil.
These differences are an example of the Brazilian 
perinatal paradox, where women of higher socioeconomic 
status, private sector users with greater access to the con-
sumption of medical services, may have some perinatal 
outcomes (birth at full term, respiratory complications, 
admission to NICU), worse than the poorest populations28. 
In terms of equity, we have an inversion of the 
expected disparity by worsening of the indicators of the 
most privileged people, not by the improvement of ser-
vices offered. When this inversion occurs, the safety of 
health care might be contributing to change the outcome, 
having a negative weight (iatrogenic) what can even nul-
lify the socioeconomic advantages. In other words, it is 
not that the assistance to disadvantaged women is better, 
but that the assistance to the well-off women  (with higher 
cesarean rates, mostly without any chance to go into labor) 
are more associated with adverse events such as preterm 
delivery and low birth weight, reducing benefi ts associ-
ated with income and education8. 
The use of continuous variables in the estimation 
of GA (in weeks and / or days) can contribute to a better 
understanding of the Brazilian perinatal paradox, provid-
ing a deeper understanding of the role of health care to 
promote, or to hinder, the health and wellbeing of women 
and babies not only during the perinatal period, but also 
with consequences to their life course.
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Resumo
Introdução: A idade gestacional (IG) ao nascimento é o principal preditor da saúde neonatal. Observa-
se no Brasil uma redução da IG populacional (desvio à esquerda).
Objetivo: Analisar o desvio à esquerda da Idade Gestacional (DEIG) no Município de São Paulo (MSP) 
e na Região Sudeste do Brasil (RSB).
Método: Estudo epidemiológico descritivo do desvio à esquerda da IG no MSP (dados do SINASC para 
2012) e na RSB (dados da pesquisa “Nascer no Brasil” 2011-12). Verifi cou-se a diferença na duração 
da gravidez segundo tipo de nascimento (vaginal ou cesárea) e forma de pagamento (público e privado) 
com base nas curvas de distribuição da IG em semanas.
Resultados: No MSP, nos partos vaginais o pico da IG está em 39 semanas, enquanto nas cesáreas 
está em 38 semanas, com DEIG de uma semana. A maioria dos partos vaginais ocorre no termo pleno 
(39-406/7), enquanto a maioria das cesarianas ocorrem no termo precoce (37-386/7). Na Região Sudeste, 
52,9% dos nascimentos ocorreram no termo pleno. No sistema privado, houve mais cesáreas e menor 
IG com 60,4% nascendo no termo precoce, enquanto no público, 58,7% ocorreram no termo pleno. 
Conclusão: Há um desvio à esquerda da IG de uma semana para os nascidos por cesárea no setor 
privado. Há uma inversão na disparidade esperada, com as mulheres de maior renda e escolaridade 
apresentando desfechos inferiores aos das mais pobres. O uso de variáveis contínuas (em dias ou 
semanas de gravidez perdidos) na estimativa da IG pode contribuir para a melhor compreensão do 
paradoxo perinatal brasileiro. 
Palavras-chave: assistência ao parto, cesárea, prematuridade, equidade, saúde da mulher, Saúde. 
perinatal.
